Absolute familiarity Event-related potentials FN400 Mirror effect N400 Recollection Relative familiarity Word frequency a b s t r a c t Recent dual-process models of the word frequency mirror effect place absolute familiarity, an item's baseline familiarity at a given time point, as responsible for false alarm differences and recollection for hit rate differences between high and low frequency items. One of the earliest dual-process propositions, however, posits an additional relative familiarity mechanism which is sensitive to recent presentation but relative to the absolute familiarity of a particular item (Mandler, 1980). In this study, it was possible to map these three mechanisms onto known event-related potential (ERP) effects in an old/new recognition task with high and low frequency words. Contrasts between ERPs elicited by high and low frequency new items were assumed to index absolute familiarity, and the distribution of this effect from 300 to 600 ms was topographically distinct from a temporally-overlapping midfrontally-distributed old/ new effect which was larger for low than high frequency words, as would be expected from a relative familiarity mechanism. A later left parietal old/new effect, strongly linked to recollection, was only present for low frequency items. These frequency-sensitive amplitude differences for both old/new effects disappeared in a second recognition task in which old/new decisions were made under a time constraint, although the posterior absolute familiarity effect remained unaffected by the speeding of responses. The data support the assertion that three distinct recognition processes are affected by word frequency in recognition memory tasks, and the qualitatively distinct distributions associated with the two familiarity contrasts support the presence of two cognitively distinct familiarity mechanisms.
Introduction
Familiarity refers to one of two independent processes which can be used to support recognition memory judgments, as is postulated by dual process-models of recognition memory (see Yonelinas, 2002) . Familiarity is usually described as a sense or feeling of oldness; an experience which is qualitatively distinct from recollection, which supports the reinstatement of explicit contextual details associated with the encoding episode (although reports in which familiarity appears to contribute to contextual-like retrieval are accumulating; see Kriukova, Bridger, & Mecklinger, 2013; Mollison & Curran, 2012 for recent examples; and Yonelinas, Aly, Wang, & Koen, 2010 for a review). One criticism recently leveled at dualprocess accounts is that, whereas the phenomenon of recollectionbased remembering is relatively well-described, familiarity is not as clearly characterized, making it easier under some conditions to define familiarity on the basis of what it is not (i.e. recollection) rather than what it is (Leynes & Zish, 2012; Voss, Lucas, & Paller, 2012) . In this study, the issue of characterizing familiarity will be addressed by re-focusing on two memory phenomena which have contributed some of the most important evidence for dual-process models to date: event-related potential (ERP) correlates of recognition and the word frequency mirror effect (Glanzer & Adams, 1990) .
The word frequency mirror effect describes the phenomenon by which, compared to high frequency words, low frequency items elicit more correct responses in recognition memory tasks both when they are old (an increase in hit rates) and new (a decrease in false alarm rates). This pattern is problematic for single-process signal-detection models, which presume the placement of an old/ new decision criterion along a continuum of memory strength, because a simple strength mechanism cannot predict both the hit and false alarm rate without incorporating additional parameters which make these models unjustifiably complex (DeCarlo, 2007; Hintzman, 1994; Murdock, 1998) . Dual-process models have dealt with this issue by positing that the hit and false alarm rates reflect the respective contributions of recollection and familiarity (Joordens & Hockley, 2000; Reder et al., 2000) . A greater level of pre-experimental familiarity for high frequency items is assumed [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] 
